Squamous Cell Carcinoma on the Fingers of Orthopedic Surgeon Induced by Occupational Radiation Exposure
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Dear Editor: Recently, fluoroscopy is useful for diagnosis and treatment and its usage is increasing in the treatment of pain, orthopedic surgery and interventional radiology. The occupational radiation exposure of physicians is also increasing and the hand is the most exposed area. Radiodermatitis of physicians caused by occupational radiation exposure has been reported 1 , but there is few report of the development of squamous cell carcinoma (SCC). We describe an orthopedic surgeon with multiple SCCs on the fingers occupationally exposed to radiation. A 49-year-old man presented with painful crusted necrotic plaques and scale widely distributed in the both fingers 2 years ago (Fig. 1A∼E) . He smoked 5∼6 packs of tobacco every day. He was an orthopedic surgeon and repeatedly exposed to radiation because of frequent use of fluoroscopy. For 11 years, he performed an average of 700 cases of percutaneous vertebral augmentation and 70,000 cases of nerve block per year without radiation shielding gloves. The skin biopsy showed atypical squamous cells invading into dermis forming sheet and individual keratinization ( Fig. 2) . Magnetic resonance imaging of the right hand suspected bone invasion in the right index finger (Fig. 1H ). Chest computed tomography revealed slightly enlarged lymph nodes in both axilla; however, they appeared benign. We diagnosed him with SCC and pre- scribed multidisciplinary cancer care. For the right thumb and index finger, the SCC lesions were widely excised.
The distal phalange of the right index finger, which had a high possibility of bone involvement, was partially severed leaving a 6-mm of distal phalange, and the defect was repaired with a free flap. Mohs micrographic surgery (MMS) and a full thickness skin graft (FTSG) was performed on the left thumb. All fingers suspected of skin cancer in situ due to chronic radiation dermatitis were treated with ingenol mebutate. During 17 months of follow-up, he often wore protective gloves and continued to work. However, new SCC lesions of the right middle, left index finger appeared (Fig. 1F, G) . MMS and FTSG was performed for those lesions. He is under observation without recurrence until 25 months later. The effects of radiation exposure on the skin was described by the International Commission on Radiological Protection in 2010 2 . The annual equivalent dose is 500 mSv to the skin 2 . Direct beam contact with fluoroscopy causes radiation exposure of 40 mSv per minute, and no deep eye radiation exposure was observed at a distance of 91.4 cm from the fluoroscope 3 . The skin effects of radiation are divided into acute and chronic changes, depending on the time period from the exposure 4 . Chronic changes include epidermal thinning, fibrosis, edema, dermal thickening, dyspigmentation, telangiectasia, and dermal necrosis 4 . The risk of cutaneous cancer increases after radiation exposure 4 .
Surgical methods are mainly used for the treatment of SCC. Among the surgical methods, MMS has a 96% cure rate and is the gold standard 5 . If there is bone involvement, amputation should be performed 5 . Since cancer has been reported up to 50 years after exposure, continuous follow-up observation is needed 1 . There is concern in this case that SCC will recur, so we will continue follow-up. This case demonstrates that physicians should be aware of occupational radiation exposure.
